Immunization with recombinant Nogo-66 receptor (NgR) promotes axonal regeneration and recovery of function after spinal cord injury in rats.
Nogo-66 receptor (NgR), a common receptor for the three known myelin-associated inhibitors, i.e., Nogo-A, myelin-associated glycoprotein (MAG), and oligodendrocyte myelin glycoprotein (OMgp), plays a key role in the failure of axonal regeneration in the adult mammalian central nervous system (CNS). Here we report a novel vaccine approach that stimulates the production of anti-NgR antibody to overcome NgR-mediated growth inhibition after spinal cord injury (SCI). We showed that adult rats immunized with recombinant NgR produced high titers of the anti-NgR antibody and that antisera obtained from the immunized rats promoted neurite outgrowth of rat cerebellar neurons on the inhibitory MAG substrate in vitro. In a spinal cord dorsal hemisection model, NgR immunization promoted regeneration of lesioned corticospinal tract (CST) axons, anterogradely labeled with biotin dextran amine (BDA), beyond the lesion site. In a contusive SCI model, NgR immunization markedly reduced the total lesion volume and improved Basso, Beattie, and Bresnahan (BBB) locomotor rating scale and grid walking performance. Thus, the NgR vaccine approach may represent a promising repair strategy to promote structural and functional recovery following SCI.